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Abstract

The chemical compound content of green apple juice was pactin, which wass a group of polysaccharides that can lower
cholesterol levels. In addition, there were also several secondary metabolites, including flavonoids, glycosides and
triterpenoids. To determine the effect of giving green apple juice on the blood cholesterol levels of guinea pigs treated
with hypercholesterolemia by giving food mixed with 15% European chicken egg yolk, 15% goat fat, 20 grams of feed
for 6 days. The study was divided into 5 groups (A, a, b, c and S) measured cholesterol levels, group A was given
aquadest orally (negative control), groups a, b, c were given green apple juice orally at a dose of 2.03 grams / kg BW,
dose 4.06 gram / kg BW, 6.09 gram / kg BW, group S was given 0.01% simvastatin suspension at a dose of 0.775 mg /
kg BW orally as a positive control for 14 days. Based on the results of the research tested using statistics, it was
obtained that the administration of green apple juice at a dose of 2.03 grams / kg BW, a dose of 4.06 grams / kg BW, a
dose of 6.09 grams / kg BW showed that the reduction in cholesterol levels was not significantly different from giving
simvastatin 0 suspension. 01% dose 0.775mg / kg BW / day.

Keywords: Green Apple Juice, Cholesterol, Guinea Pig, Simvastatin

Introduction

Changes in diet in people who like fast food cause
various health problems. The wrong lifestyle and
bad habits that become daily routines will result
in increased levels of cholesterol in the blood.
(Dan & Triton, 2017)

Hypercholesterolemia is a condition characterized
by increasing levels of total cholesterol and Low

Density Lipoprotein (LDL) and decreasing blood
High Density Lipoprotein (HDL). (Azhari et al.,
2017)

Therapy that is often done to reduce cholesterol
levels is to provide synthetic drugs such as the
statin class. However, the weakness of the statins
have side effects of myopathy and
rhabdomyolysis. (Azhari et al., 2017)
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Cholesterol is a substance that is produced by the
body about 80%, therefore cholesterol cannot be
treated, but must be lowered to normal limits. One
way to lower cholesterol in the blood is by
consuming green apples. Green apples are easy to
find and affordable (Septianggi et al., 2013)

Green apples contain pectin which is a water-
soluble polysaccharide compound. The content of
pectin can act as anti-cholesterol properties,
besides that, if pectin interacts with vitamin C it
can also lower blood cholesterol. (Nurman &
Sastri, 2017)

Based on the above, the researchers are interested
in using green apple as lowering cholesterol in
guinea pigs who had previously been in a state of
hypercholesterolemia by administering egg yolks
Europe 15% and 15% fat goat with a comparator
simvastatin tablets in the market.

Methods

Equipments and Materials

The equipments are spectrophotometric microlab
300, waterbath, nail cutter, micropipette and
centrifuge.

Materials are green apples, guinea pigs, 96%
ethanol, simvastatin suspension preparation and
distilled water.

Preparation of Animals

The animals used in this study were 30 healthy
local breed guinea pigs (Cavia cobaya) obtained
from the Berastagi area with a body weight of
300-500 grams, first conditioned for 2 weeks to
adjust to their environment, then their initial
cholesterol levels were measured. (Wijayanti et
al., 2016)

Hypercholesterolemia

The guinea pigs were first measured for their
initial cholesterol levels, then given regular feed
(BR 1 281) with European chicken egg yolk and
goat fat with various concentrations of 5%: 5%,

10%: 10%, 15%: 15%, 20%. : 20%, 1%: 5%, 1%:
10%, 1%: 15%, 1%: 20% of the amount of food /
day that is 20 grams for 7 days. After that the
blood cholesterol levels were measured.

The guinea pig cholesterol levels were measured
initially, then hypercholesterolemia was made by
giving 15% European chicken egg yolk inducer
food and 15% BW of goat fat from the amount of
food per day, namely 20 grams for 7 consecutive
days orally. Measured blood serum cholesterol
levels. (Ahidin et al., 2019) (Chahyanto et al.,
2017)

Simvastatin and aquadest

The method used in this study was 5 types of
treatment, namely treatment A, a, b, c and S to
determine blood serum cholesterol levels of
guinea pigs. Only 1 group of hypercholesterolemic
guinea pigs was given 0.01% Simvastatin
suspension, namely the S group. Simvastatin
suspension was given for 14 days. Blood serum
cholesterol levels were checked after given of
Simvastatin suspension on day 7 and day 14. Then
for group A, they were given aquadest. (Ahidin et
al., 2019) (Yuliyanti et al., 2019)

Green Apple Fruit Juice

Only 3 groups of hypercholesterolemic guinea
pigs were given green apple juice, namely group a
was given green apples at a dose of 2.03 g / 350g
BW of guinea pigs, group b was given green
apples at a dose of 4.06 g / 350g BW of guinea
pigs, group c were given green apples at a dose of
6.09 g / 350g BW of guinea pigs given orally. The
guinea pig blood serum cholesterol levels were
measured after giving green apples on the 7th and
14th day. (Yuliyanti et al., 2019)

Blood sampling

The guinea pigs are fasted for 10-12 hours, then
the fur of the guinea pigs are cut. The nails are
cleaned with a wet toothbrush to remove sand and
other impurities, then the guinea pig’s feet and
nails are cleaned with 70% alcohol. After that, the
guinea pig's nails are cut with a nail clipper until it
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bleeds, then the dripping blood is collected in a 1
ml tube of clean serum. Blood draws are carried
out at an interval of 7 days for 21 days and each
animal blood draw is fasted first (Yuliyanti et al.,
2019) (Vol, 2018)

Cholesterol level measurement

The blood is centrifuged for 10 minutes with
speed of 1000 rpm, it will produce 2 layers,
namely the serum and solids. Pipette the serum as
10 µ1, then put into a tube containing 1000 µ1
cholesterol reagent. Homogenized and incubated
in a water bath for 10 minutes at 37oC. Blood
serum cholesterol values were measured using the
CHOD-PAD colorimetric method with a Microlab
300 Spectrophotometric instrument with a
wavelength of 546 nm. (Asetat-edta, 1998)

Data processing

The data were analyzed using ANOVA (analysis
of variance) and continued with Duncan's average

difference test using version 15 of the SPSS
(Statistical Product and Service Solution)
(Yuliyanti et al., 2019)

Results and Discussion

Testing of the antihypercholesterolemic effect of
green apples juice was carried out on guinea pigs
weighing 300-500 grams which were
hypercholesterolemic by giving inducers in
various variations in the ratio of a mixture of
European chicken egg yolk (%) and goat fat (%),
among others. : (5: 5), (10:10), (15:15), (20:20),
(1: 5), (1:10), (1:15), (1:20) for 7 consecutive days
showed an increase in normal blood cholesterol
levels to hypercholesterolemia. The results of
changes in mean blood fat in guinea pigs after
giving the inducer with various ratios (%) can be
seen in Table 1 and Figure 1 below:

Table 1. Changes in the average guinea pig blood serum cholesterol levels after a given treatment

The concentration of
European chicken egg
yolk and goat fat (%)

with a feed of 20 grams /
day

Blood serum cholesterol levels (mg / dl) of
guinea pigs after giving oral European chicken

egg yolk and goat fat

Normal P1 P2

5 : 5 40 59,5 98,9
10 : 10 37 68,3 117,7
15 : 15 38,5 81,2 124,6
20 : 20 38 127 229,1

1 : 5 43 52,3 85,2
1 : 10 38 86,8 150
1 : 15 41 96,5 177,7
1 : 20 43 116,6 202,6

Description :

Normal: Checks normal cholesterol levels.
P I : Checking cholesterol levels after giving European chicken egg yolk and goat fat for 3 days.
P II       : Checking cholesterol levels after giving European chicken egg yolks
and goat fat for 7 days.
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Figure 1.Graph of the average percentage reduction in guinea pig blood serum cholesterol levels after
giving aquadest, green apples (BAH) at a dose of 2.03 g / 350g BW of guinea pigs, green apples (BAH)
at a dose of 4.06 g / 350g BW of guinea pigs, green apples (BAH) at a dose of 6.09 g / 350g BW guinea
pig, and 0.01% simvastatin suspension at a dose of 3.1 ml / 400g BW

Description :

=  Hypercholesterolemia (day 7)
=  Decrease I (day 14)
=  Decrease II (day 21)

The level of cholesterol is done by checking levels
of blood serum taken after fasting (not eating) for
10-12 hours so that the results are not affected by
the food eaten. During fasting only water is
allowed.

Blood sampling was done by cutting the guinea
pig's toenails until it bled, then collected in a
serum tube and measured using a
Spectrophotometric Microlab 300 device. This
method was chosen because of its simple, fast and
precise implementation. Spectrophotometric is
used to read the absorption of serum and blank
solutions at a wavelength of 546 nm.

Measurement of blood serum cholesterol levels for
guinea pigs was carried out at the Regional Health
Laboratory Center, Medan, North Sumatra.

For positive control of green apple fruit has
softened simvastatin 10 mg of the drug used, the
selection of these drugs, because they are
economical. The effect of simvastatin as
cholesterol-lowering has been seen within 2 weeks
and a maximum after 1 month of use.

The results of the ANOVA test on day 0 and day 7
showed no significant difference between test
groups (p> 0.05), while on day 14 and day 21
there was a significant difference between test
groups. (p <0.05). To find out a meaningful
difference.

According to Duncan's mean difference test on
day 14, it was obtained that the simvastatin
suspension group was 0.01% at a dose of 3.1
ml/400g BW in the subset. This showed that the
administration of 0.01% simvastatin suspension
with a dose of 3.1 ml/400g BW can reduce
cholesterol levels which are not significant to the
aquadest group, where the aquadest group of
guinea pigs is still in a hypercholesterolemic
condition, while the green apple group with a dose
of 2.03g/ 350g BW guinea pigs, a dose of
4.06g/350g BW of guinea pigs and a dose of
6.09g/350g BW of guinea pigs compared to
aquadest showed a difference, this means that
green apples juice can reduce cholesterol levels
significantly and statistically.
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According to Duncan's average difference on day
21, it was found that giving green apples at a dose
of 4.06g/350g BW of guinea pigs, a dose of
6.09g/350g BW of guinea pigs and giving 0.01%
simvastatin suspension with dose of 3.1 ml/400g
BW compared to the provision of green apples
juice with dose of 2.03 g / 350g BW guinea pig
and aquadest showed a difference, this means that
green apple juice and simvastatin suspension have
activity to reduce cholesterol levels significantly.
Meanwhile, giving green apples that had been at a
dose of 4.06g/350g BW of guinea pigs and a dose
of 6.09g/350g BW of guinea pigs showed a
reduction in cholesterol levels was not statistically
significant difference with the provision of 0.01%
simvastatin suspension at a dose of 3.1 ml. / 400g
BW.

Conclusion

Green apples juice can reduce cholesterol levels.
Pectin and secondary metabolites in green apples
is claimed that reduce cholesterol levels.

From the results of statistical tests, it was found
that giving green apples juices at a dose of 2.03
g/350g BW, 4.06 g / 350g BW of guinea pigs
showed significantly different reduction with
0.01% simvastatin suspension at a dose of 3.1
ml/400g BW, while 0.01% simvastatin suspension
at a dose of 3.1 ml/400g BW showed a stronger
reduction compared to giving green apples that
had been set with dose of 6.09/350g BW guinea
pig.
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